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ABSTRACT 
This paper constructs an economic growth model of a small open economy with tourism and imported goods in a 

perfectly competitive economy. The study focuses on the effects of changes in terms of trade, with a preference for 

imported goods, on the dynamic paths of trade balance and economic growth. The basic framework for modelling 

a national economy is based on the Solow-Uzawa neoclassical growth model with Zhang’s alternative approach to 

household behaviour. We build a nonlinear dynamic model with interdependence between economic growth, 

economic structure, tourism, prices, wealth and income. We provide a computational process to follow the motion 

of the economic system. Simulation is used to carry out a comparative dynamic analysis of the terms of trade, the 

propensity to consume imported goods, the rate of interest, the price elasticity of tourism, and the total productivity 

of the service sector. The comparative dynamic analysis provides some insights into the complexity of the tourism 

economy.  
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1. INTRODUCTION 
 
 Tourism has become an important part of many economies (Andereck et al., 2005; Matarrita-

Cascante, 2010; and Antonakakis, et al. 2015). Using data from the World Travel and Tourism 

Council, Chou (2013) describes the economic importance of tourism as follows: “The total impact of 

the industry is impressive. In 2011, it contributed to 9% of global GDP, a value of over 

US$6	trillion, and accounted for 255	million jobs. Over the next ten years, this industry is 

expected to grow by an average of 4% annually. This will bring it to 10% of global GDP, or about 

US$10	trillion. By 2022, it is anticipated that it will account for 328	million jobs, 1 in every 10 

jobs on the planet.” There are extensive studies about the relationship between tourism spending and 

economic growth for both developed and developing economies (e.g., Sinclair and Stabler, 1997; 

Luzzi and Flückiger, 2003; Hazari and Sgro, 2004; and Hazari and Lin, 2011). Most literature on 

relations between tourism and economic growth is empirical, even though there are a few 

mathematical models (e.g., Corden and Neary, 1982; and Copeland, 1991, 2012). The lack of 

theoretical research in the field is partly explained by the fact that introducing tourism into economic 

growth theory is analytically not easy. Different from other goods, tourism converts non-traded goods 

into tradable ones. This special character of tourism makes it difficult to use traditional theoretical 

frameworks directly to analyse the dynamic interdependence between tourism and economic growth. 

This study builds a dynamic model of tourism and economic structural change in a small open 

economic growth framework by applying an alternative approach to economic growth theory.   

 National economies can be affected by tourism in different ways. Tourism may compete for 

resources such as labour, capital and housing, with other sectors of the economy. Tourism also 

brings in income for the development of other economic activities. A tourism boom may cause 

congestion in transport systems and other public facilities. Empirical studies show an opposite 

relationship between a tourism boom and economic development (e.g., Balaguer and Cantavella-

Jorda, 2002; Dritsakis, 2004; Durbarry, 2004; Oh, 2005; and Kim et al. 2006). Hazari and Sgro 

(1995) studied the dynamic relationship between tourism, capital accumulation, and the terms of trade. 

An increase in the international demand for tourism leads to a positive effect on long-run economic 

growth. Chao et al. (2006) find that an expansion of tourism can lead to capital decumulation. As 

pointed out by Chao et al. (2009), theoretical research on tourism has been mainly static. In order to 

comprehensively study possible effects of tourism on national economic development and economic 

structure, it is necessary to build a dynamic general equilibrium framework (Dwyer et al. 2004, and 
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Blake et al. 2006). This study deals with interdependence between tourism and economic growth on 

the basis of Uzawa’s two-sector growth model in the context of a small open economy. We examine 

the response of economic growth and trade balance in a small open two-sector economy with capital 

accumulation to changes in the price elasticity of tourism, the price of imported goods, and preference 

for imported goods.  

 An important issue in the literature of small open economies is the impact of disturbances such as 

global economic crisis, terms of trade and prices of inputs (e.g., Sachs, 1982; Svensson and Razin, 

1983; and Matsuyama, 1987). A preference for foreign brands, for instance, could affect the 

economy’s growth rate and structure. A widely discussed topic in the literature is the impact of a 

change in a country’s terms of trade on the economy’s growth rate (Mendosa, 1995; Kose, 2002; and 

Turnovsky and Chattopadhyay, 2003). This study examines effects of the preference for foreign goods 

on trade balance and long-run economic growth. We show that a stronger desire for foreign brands 

may hurt economic growth. To properly deal with interactions between growth, tourism, preference 

for foreign goods and trade balance, we build a genuine dynamic framework. As reviewed by Zeng 

and Zhu (2011), almost all the growth models in tourism economics are based on a small open 

economy (e.g., Obstfeld and Rogoff, 1996; Lane, 2001; Kollmann, 2001, 2002; Benigno and 

Benigno, 2003; and Galí and Monacelli, 2005). We follow this tradition. Our approach of 

introducing tourism into growth theory is influenced by Chao et al. (2006). A main difference between 

our approach and the model developed by Chao et al. (2006) is that this study is based on an alternative 

utility function proposed by Zhang (1993, 2005). This paper is an extension of Zhang’s model (Zhang, 

2012). The main difference between this paper and Zhang’s model is that we now add the imported 

goods and terms of trade into Zhang’s growth model with tourism. The rest of the paper is organised 

as follows: Section 2 defines the basic model; Section 3 provides a computational procedure to plot 

the motion of the economy and simulates the model; Section 4 examines effects of changes in some 

parameters on the economic system over time; Section 5 concludes the study. The appendix gives the 

proof of the main results in Section 3.  

 
 
2. THE GROWTH MODEL WITH TOURISM 
 

 The model is a combination of the basic features of three well-known models, Solow’s growth 

model, Uzawa’s two-sector growth model (Uzawa, 1961), and the growth models with tourism. 
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Following Chao et al. (2009), we consider an economy that is small and open and produces two goods: 

an international industrial good and national services. National services are “tradable” in the sense 

that foreign tourists come to visit the country and consume services. This study emphasises changes 

in the propensity to save and to consume imported goods, and in the terms of trade. Following the 

model by Eicher et al. (2008), we include another good, called an imported good. This good is not 

produced by the economy, but it is consumed by the domestic consumers. The introduction of this 

good enables us to consider the impact of domestic households’ preference for goods which cannot be 

produced by the domestic economy. A stronger desire, for instance, for foreign luxury goods or special 

agricultural products could affect the domestic economic structure. There are two types of consumer, 

domestic households and foreign tourists. To simplify the analysis, we assume that domestic 

households consume the two goods and services, while foreign tourists consume only services. Tourism 

converts services into an exportable commodity. In our model, the economy freely imports goods, and 

freely exports goods. The price of the industrial good is unity. Capital depreciates at a constant 

exponential rate .kδ  We assume that the economy is too small to affect the world interest rate *r  

and price of imported goods .Zp  We assume that *r  and 
Zp  are constant. The households hold 

wealth and land and receive income from wages, land rent, and interest payments on wealth. Land is 

only for residential and service use.  

 The production sector technologies are characterised by constant returns to scale. All markets are 

perfectly competitive and capital and labour are completely mobile between the two sectors. Capital 

is perfectly mobile in international markets and we neglect the possibility of emigration or/and 

immigration. We assume that the population N  is constant and homogeneous. We use subscript 

indices, i  and ,s  to denote respectively the industrial and service sectors. Let ( )tK j
 and ( )tN j

 

stand for the capital stocks and labour force employed by sector ,,, sijj =  at time .t  We use 

( )tFj  to represent the output level of sector .j  
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FULL EMPLOYMENT OF CAPITAL AND LABOUR  

     The total capital stock employed by the country ( )tK  is employed by the two sectors. The full 

employment of labour and capital is represented by 

 

     ( ) ( ) ( ),tKtKtK si =+   ( ) ( ) .NtNtN si =+  

We rewrite the above equations as 

     ( ) ( ) ( ),tKtNktNk ssii =+   ( ) ( ) .NtNtN si =+  (7) 

 The capital intensity of the two sectors, ik  and ,sk  are uniquely determined in (3) and (4) as 

functions of the fixed rate of interest. From (7), we have  

     ( ) ( )( ) ( ) ( )( ) ,, 00 ktKNktNkNktKtN issi −=−=  (8) 

where ( ) .10
−−≡ si kkk  We require .00 ≠k  The labour distribution is a unique function of the 

total capital used by the country.  

 

DEMAND FUNCTION OF FOREIGN TOURISTS 

Following Schubert and Brida (2009), we use the following iso-elastic tourism demand function  

     ( ) ( ) ( ) ( ),tptytatD fT
εφ −=   (9) 

where ( )ty f  stands for the disposable income of foreign countries, φ  and ε are respectively the 

income and price elasticities of tourism demand. We consider ( )ta  dependent on many conditions, 

such as environment (e.g., crime rates, pollutants and congestion) and infrastructure (airports and 

transport systems). We assume that tourists pay the same price for services as the domestic household 

does. We do not consider other features of the tourism industry which have important effects on 

pricing (e.g., Marin-Pantelescu and Tigu, 2010; Stabler, et al., 2010).  

 

 

BEHAVIOUR OF DOMESTIC HOUSEHOLDS 

 We now describe the behaviour of domestic households on the basis of the approach by Zhang 

(1993). The implications of this approach are similar to those in the Keynesian consumption function 

and models based on the permanent income hypothesis, which are empirically much more valid than 
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the approaches in the Solow model or the Ramsey model. The approach is discussed at length by 

Zhang (2005, 2008). Zhang (2005) has also examined in detail the relations between his approach and 

the Solow growth theory, the Ramsey growth theory, the permanent income hypothesis, and the 

Keynesian consumption function. It can be shown that the behaviour generated by the traditional 

approaches can also be observed in Zhang’s approach if certain patterns of preference changes are 

specified. As it assumes a fixed proportion of disposable income (which is the current income in 

Zhang’s approach) is saved, the Solow model does not take account of how changes in wealth affect 

saving behaviour. The traditional Keynesian consumption function lacks a rational microfoundation. 

The approach becomes less effective when one has to deal with multiple goods and saving in a 

consistent manner. The Ramsey approach is based on the assumption that the utility is additional for 

the same person over that person’s life time. There are extensive studies on the limitations of this 

formation. A comprehensive survey of the literature is given by Frederick et al. (2002). Zhang proposes 

an alternative approach to household behaviour by taking account of the valid points and overcoming 

the shortcomings in the traditional approaches.  

 Let L  denote the total land available for service production and residential use. Each household 

obtains income from land ownership, wealth and wages. To simplify the model, we assume that the 

land is equally owned by the population. The revenue from land is equally shared among the 

population. The total land revenue is ( ).tRL  The income from land per household ( )tr  is 

( ) ./)( NtRLtr =  The household chooses the lot size, consumption levels of industrial goods, 

imported goods and services, and how much to save. The current income is 

     ( ) ( ) ( ),* trwtkrty ++=  (10) 

where ( )tk  is wealth held per household. We call ( )ty  the current income in that it comes from 

consumers’ wages and current earnings from ownership of wealth. The sums of income that 

consumers are using for consuming and saving are not necessarily equal to the current income because 

they can sell wealth to pay for current consumption, for instance, if the current income is not sufficient 

for the purpose. The total value of the wealth that a consumer can sell to purchase goods and to save 

is equal to ( ) ( ),tktpi  with ( ) 1=tpi  at any ,t  where ( )tpi  is the price of the industrial good. 

Here, we assume that selling and buying wealth can be done instantaneously without any transaction 

cost. 

 

 

FULL EMPLOYMENT OF CAPITAL AND LABOUR  

     The total capital stock employed by the country ( )tK  is employed by the two sectors. The full 

employment of labour and capital is represented by 

 

     ( ) ( ) ( ),tKtKtK si =+   ( ) ( ) .NtNtN si =+  

We rewrite the above equations as 

     ( ) ( ) ( ),tKtNktNk ssii =+   ( ) ( ) .NtNtN si =+  (7) 

 The capital intensity of the two sectors, ik  and ,sk  are uniquely determined in (3) and (4) as 

functions of the fixed rate of interest. From (7), we have  

     ( ) ( )( ) ( ) ( )( ) ,, 00 ktKNktNkNktKtN issi −=−=  (8) 

where ( ) .10
−−≡ si kkk  We require .00 ≠k  The labour distribution is a unique function of the 

total capital used by the country.  

 

DEMAND FUNCTION OF FOREIGN TOURISTS 

Following Schubert and Brida (2009), we use the following iso-elastic tourism demand function  

     ( ) ( ) ( ) ( ),tptytatD fT
εφ −=   (9) 

where ( )ty f  stands for the disposable income of foreign countries, φ  and ε are respectively the 

income and price elasticities of tourism demand. We consider ( )ta  dependent on many conditions, 

such as environment (e.g., crime rates, pollutants and congestion) and infrastructure (airports and 

transport systems). We assume that tourists pay the same price for services as the domestic household 

does. We do not consider other features of the tourism industry which have important effects on 

pricing (e.g., Marin-Pantelescu and Tigu, 2010; Stabler, et al., 2010).  

 

 

BEHAVIOUR OF DOMESTIC HOUSEHOLDS 

 We now describe the behaviour of domestic households on the basis of the approach by Zhang 

(1993). The implications of this approach are similar to those in the Keynesian consumption function 

and models based on the permanent income hypothesis, which are empirically much more valid than 

 

 

the approaches in the Solow model or the Ramsey model. The approach is discussed at length by 

Zhang (2005, 2008). Zhang (2005) has also examined in detail the relations between his approach and 

the Solow growth theory, the Ramsey growth theory, the permanent income hypothesis, and the 

Keynesian consumption function. It can be shown that the behaviour generated by the traditional 

approaches can also be observed in Zhang’s approach if certain patterns of preference changes are 

specified. As it assumes a fixed proportion of disposable income (which is the current income in 

Zhang’s approach) is saved, the Solow model does not take account of how changes in wealth affect 

saving behaviour. The traditional Keynesian consumption function lacks a rational microfoundation. 

The approach becomes less effective when one has to deal with multiple goods and saving in a 

consistent manner. The Ramsey approach is based on the assumption that the utility is additional for 

the same person over that person’s life time. There are extensive studies on the limitations of this 

formation. A comprehensive survey of the literature is given by Frederick et al. (2002). Zhang proposes 

an alternative approach to household behaviour by taking account of the valid points and overcoming 

the shortcomings in the traditional approaches.  

 Let L  denote the total land available for service production and residential use. Each household 

obtains income from land ownership, wealth and wages. To simplify the model, we assume that the 

land is equally owned by the population. The revenue from land is equally shared among the 

population. The total land revenue is ( ).tRL  The income from land per household ( )tr  is 

( ) ./)( NtRLtr =  The household chooses the lot size, consumption levels of industrial goods, 

imported goods and services, and how much to save. The current income is 

     ( ) ( ) ( ),* trwtkrty ++=  (10) 

where ( )tk  is wealth held per household. We call ( )ty  the current income in that it comes from 

consumers’ wages and current earnings from ownership of wealth. The sums of income that 

consumers are using for consuming and saving are not necessarily equal to the current income because 

they can sell wealth to pay for current consumption, for instance, if the current income is not sufficient 

for the purpose. The total value of the wealth that a consumer can sell to purchase goods and to save 

is equal to ( ) ( ),tktpi  with ( ) 1=tpi  at any ,t  where ( )tpi  is the price of the industrial good. 

Here, we assume that selling and buying wealth can be done instantaneously without any transaction 

cost. 



Notas Económicas

Julho '17 (65-86)

72

 

 

 The disposable income at any point in time is  

     ( ) ( ) ( ).ˆ tktyty +=  (11) 

Disposable income is used for saving and consumption. At time t  the consumer has the total amount 

of income equalling ŷ  to distribute between consuming and saving. In the growth literature, for 

instance in the Solow model, the saving comes out of the current income ( ),ty  while in this study 

the saving comes out of the disposable income, which is dependent both on the current income and 

wealth.  

 At each point in time, a consumer distributes the total available budget between lot size ( ),tl  

consumption of services ( ),tcs  industrial goods ( ),tci imported goods ( ),tcZ  and saving ( ).ts  The 

budget constraint is  

     ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ).ˆ tytstcptctctptltR ZZis =++++  (12) 

Equation (12) means that the consumption and saving exhaust the consumer’s disposable income. We 

assume that utility level ( )tU  of the household is dependent on ( ),tl  ( ),tcs  ( )tci  and ( )ts  as 

follows: 

     ( ) ( ) ( ) ( ) ( ) ( ) ,0,,,,, 00000
00000 >= λςξγηθ λςξγη tstctctctltU Zis

 

in which ,0η  ,0γ 00 , ςξ  and 0λ  are the elasticities of utility with regard to lot size, services, 

industrial goods, imported good, and saving. We call ,0η  ,0γ  ,0ξ  0ς  and 0λ  propensities to 

consume the lot size, to consume services, to consume industrial goods, to consume imported goods, 

and to hold wealth, respectively. The time horizon of the consumer’s decisions is not explicitly 

mentioned in this utility function. As argued in Zhang (2005), the time horizon can be taken into 

account by making the propensities endogenous. Maximizing ( )tU  subject to (12) yields 
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 We assume that saving and transactions are conducted without any barriers. According to the 

definition of ( ),ts  the wealth accumulation of the household is 

     ( ) ( ) ( ).tktstk −=!  (14) 

This equation states that the change in wealth equals saving minus dissaving.  

 

FULL USE OF LAND 

Land is used for the residential purposes and service production 

     ( ) ( ) .LtLNtl s =+  (15) 

 

BALANCE OF DEMAND AND SUPPLY FOR SERVIÇES 

The equilibrium condition for services is 

     ( ) ( ) ( ).tFtDNtc sTs =+   (16) 

We define the GDP by: ( ) ( ) ( ) ( ).tFtptFtY si +=  

 

TRADE BALANCE 

 Let ( )tK  stand for the total wealth owned by the country’s population, that is, ( ) ( ) .NtktK =  

The capital owned by the population is not necessarily equal to the level of capital stocks employed 

by the country. We use ( )tE  to denote the balance of trade. We have 

     ( ) ( ) ( )( ).* tKtKrtE −=  (17) 

 We have thus built the dynamic growth model with endogenous wealth, consumption, and tourism.  

 

 
3. THE DYNAMICS OF THE NATIONAL ECONOMY 
 The appendix shows that the motion of the economic system is determined by a single differential 

equation. The following lemma shows how we can determine the motion of all the variables in the 

dynamic system.  
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of income equalling ŷ  to distribute between consuming and saving. In the growth literature, for 

instance in the Solow model, the saving comes out of the current income ( ),ty  while in this study 

the saving comes out of the disposable income, which is dependent both on the current income and 

wealth.  

 At each point in time, a consumer distributes the total available budget between lot size ( ),tl  

consumption of services ( ),tcs  industrial goods ( ),tci imported goods ( ),tcZ  and saving ( ).ts  The 

budget constraint is  

     ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ).ˆ tytstcptctctptltR ZZis =++++  (12) 

Equation (12) means that the consumption and saving exhaust the consumer’s disposable income. We 

assume that utility level ( )tU  of the household is dependent on ( ),tl  ( ),tcs  ( )tci  and ( )ts  as 

follows: 

     ( ) ( ) ( ) ( ) ( ) ( ) ,0,,,,, 00000
00000 >= λςξγηθ λςξγη tstctctctltU Zis

 

in which ,0η  ,0γ 00 , ςξ  and 0λ  are the elasticities of utility with regard to lot size, services, 

industrial goods, imported good, and saving. We call ,0η  ,0γ  ,0ξ  0ς  and 0λ  propensities to 

consume the lot size, to consume services, to consume industrial goods, to consume imported goods, 

and to hold wealth, respectively. The time horizon of the consumer’s decisions is not explicitly 

mentioned in this utility function. As argued in Zhang (2005), the time horizon can be taken into 

account by making the propensities endogenous. Maximizing ( )tU  subject to (12) yields 

( ) ( )
( )

( ) ( )
( )

( ) ( ) ( ) ( ) ( ) ( ),ˆ,
ˆ

,ˆ,
ˆ

,
ˆ

tyts
p
tytctytc

tp
tytc

tR
tytl

Z
Zis λ

ς
ξ

γη
=====  (13) 

where 

     
.1

,,,,,

00000

00000

λςξγη
ρ

λρλςρςξρξγργηρη

++++
≡

≡≡≡≡≡
 



Notas Económicas

Julho '17 (65-86)

74

 

 

LEMMA 

The variables, ,ik  ,sk  and w  are uniquely determined as functions of *r  by (3) and (4). The 

motion of the land rent is determined by 

     ( ) ( )( ),tRtR Λ=!  (18) 

in which ( )tΛ  is a function of ( )tR  defined in the appendix. We determine all the other variables as 

functions of ( )tR  as follows: ( )tk  by (A12) → ( ) ( )NtktK =  → ( )tK  by (A11) → ( )tp  by (A9) 

→ ( )tKi  and ( )tKs  by (A1) → ( )tNi  and ( )tNs  by (A1)  → ( )tDT  by (8) → ( )tŷ  by (A4) → 

( ),tl ( ),tci  ( ),tcs  ( ),tcZ  and ( )ts  by (13) → ( )tLs  by (15) → ( )tFi  by (1) → ( )tFs  by (4).   

 The lemma implies that the motion of economic system at any point in time can be uniquely 

described as functions of the land rent and the other exogenous variables (the rate of interest, land 

resource, technology, and preference). In Turnovsky’s (1996) model for a small open economy 

domestic capital accumulation involves convex adjustment costs. The equilibrium growth rates of 

domestic capital and consumption are found to be largely independent. The equilibrium growth rate 

of domestic capital is determined by production conditions. The equilibrium growth rate of 

consumption is determined primarily by tastes. Turnovsky’s model has a single production sector and 

the production function is explicitly dependent only on capital, as follows: ( ) ( )tKatF =  where 

( )tF  is the output of the sector, ( )tK  is the capital employed by the domestic sector, and a  is a 

parameter. In our model, the capital intensity (rather than the capital stock, as in the Turnovsky 

model) and the wage rate are determined by the internationally fixed interest rate and production 

conditions. This result derives from the assumption that capital is internationally freely mobile and 

the interest rate is fixed. Nevertheless, the total output levels, the capital stocks employed by the 

economy, and the economic production structure are determined not only by the production 

conditions and the international rate of interest, but also by tastes. This results from our modelling 

structure, which has economic structures as endogenous variables. As preference determines demand 

and demand affects the labour distribution, the variables just mentioned are dependent on the 

preference. Moreover, consumption is not only determined by preferences but it is also related to the 

rate of interest and the production conditions. This is because the rate of interest and the production 

conditions affect the disposable income.  
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conditions and the international rate of interest, but also by tastes. This results from our modelling 

structure, which has economic structures as endogenous variables. As preference determines demand 

and demand affects the labour distribution, the variables just mentioned are dependent on the 

preference. Moreover, consumption is not only determined by preferences but it is also related to the 

rate of interest and the production conditions. This is because the rate of interest and the production 

conditions affect the disposable income.  
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 The rate of interest is fixed at 5  per cent and the population is .10  The land is unity. The 

propensity to save is .62.0  The propensity to consume is .15.0  The propensities to consume 

services, imported goods, and housing are respectively ,07.0  ,03.0  .07.0   The price of imported 

goods is .4  Some empirical studies show that income elasticity of tourism demand is well above unity 

 

 

LEMMA 

The variables, ,ik  ,sk  and w  are uniquely determined as functions of *r  by (3) and (4). The 

motion of the land rent is determined by 
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( )tF  is the output of the sector, ( )tK  is the capital employed by the domestic sector, and a  is a 

parameter. In our model, the capital intensity (rather than the capital stock, as in the Turnovsky 

model) and the wage rate are determined by the internationally fixed interest rate and production 

conditions. This result derives from the assumption that capital is internationally freely mobile and 

the interest rate is fixed. Nevertheless, the total output levels, the capital stocks employed by the 

economy, and the economic production structure are determined not only by the production 

conditions and the international rate of interest, but also by tastes. This results from our modelling 

structure, which has economic structures as endogenous variables. As preference determines demand 
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(Syriopoulos, 1995; Lanza et al., 2003). According to Lanza et al. (2003), the price elasticity is in the 

range from 03.1  to 82.1  and income elasticities are in the range from 1.75 to 7.36. There are 

other studies on elasticities of tourism (e.g., Gaŕin-Mũnos, 2007).  

 Following the lemma, we calculate the time-independent variables as follows: 

     .87.1,09.7,39.8 === wkk si  (20) 

 We choose the initial condition with ( ) .120 =R  We plot the motion of the dynamic system in 

Figure 1. As the initial value of the land is fixed higher than its long-term equilibrium value, the land 

rent falls over time. As the price falls, demand of tourism rises. The lot size falls and the land used by 

the service sector rises. The consumption level of goods and services is reduced. The consumption 

level of imported goods fall as the disposable income falls. The output of the industrial sector rises, 

while the output of the service sector falls. The labour force is shifted from the service sector to the 

industrial sector. The capital stocks employed by the economy and the industrial sector are slightly 

higher. The capital stock employed by the service sector falls slightly.  
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 Figure 1 shows how the system approaches an equilibrium point. We calculate the equilibrium 

values of the variables as follows  
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 The eigenvalue at the equilibrium point is .23.0−  Accordingly the unique equilibrium point is 

stable. The stability is important as it ensures that we can effectively conduct comparative dynamic 

analysis.  

 

4. COMPARATIVE DYNAMIC ANALYSIS 
 

 The previous section plotted the changes of the variables. This section examines how changes in 

some parameters affect the national economy. As we have shown how to simulate the motion of the 

system, the comparative dynamic analysis is straightforward. We introduce a variable ( )txΔ  to stand 

for the percentage change rate of the variable ( )tx  due to the change in a parameter value. 

 

 

A RISE IN THE PROPENSITY TO CONSUME IMPORTED GOODS 

 First, we examine the impact of the following change in the propensity to consume imported goods: 

.04.003.0:0 ⇒ς  We have .0=Δ=Δ=Δ wkk si
 The change has no impact on the capital 

intensity and the wage rate. As these variables are dependent only on the interest rate and technologies, 

the change in the preference has no impact on their values. The changes in the time-dependent 

variables are plotted in Figure 2. The demand for imported goods is increased. The economy spends 

more money on the consumption of foreign goods and less on industrial goods and services. The fall 

in domestic demand for the local services reduces the price of services. The fall in the price attracts 

more foreign tourists. As the fall of service consumption by the population dominates the rise by 

foreign tourists, the total service production is reduced. In association with the falls in service supply 

and price of services, some labour force is shifted from the service sector to the industrial sector. 

 

 

 

(Syriopoulos, 1995; Lanza et al., 2003). According to Lanza et al. (2003), the price elasticity is in the 

range from 03.1  to 82.1  and income elasticities are in the range from 1.75 to 7.36. There are 

other studies on elasticities of tourism (e.g., Gaŕin-Mũnos, 2007).  

 Following the lemma, we calculate the time-independent variables as follows: 

     .87.1,09.7,39.8 === wkk si  (20) 

 We choose the initial condition with ( ) .120 =R  We plot the motion of the dynamic system in 

Figure 1. As the initial value of the land is fixed higher than its long-term equilibrium value, the land 

rent falls over time. As the price falls, demand of tourism rises. The lot size falls and the land used by 

the service sector rises. The consumption level of goods and services is reduced. The consumption 

level of imported goods fall as the disposable income falls. The output of the industrial sector rises, 

while the output of the service sector falls. The labour force is shifted from the service sector to the 

industrial sector. The capital stocks employed by the economy and the industrial sector are slightly 

higher. The capital stock employed by the service sector falls slightly.  

 

 

 

 

 

 

 

Figure 1. The Motion of the National Economy  

 

 

 

 Figure 1 shows how the system approaches an equilibrium point. We calculate the equilibrium 

values of the variables as follows  

     

.065.0,081.0
,22.0,52.1,94.5,12.10,35.0
,36.44,38.31,26.6,74.3,7.3

,38.67,74.75,14.12,9.37,64.11,4.3

==

=====

=====

======

lc
ccFFL
KKNNDT

KKEYRp

Z

sisis

sisi  

      

 The eigenvalue at the equilibrium point is .23.0−  Accordingly the unique equilibrium point is 

stable. The stability is important as it ensures that we can effectively conduct comparative dynamic 

analysis.  

 

4. COMPARATIVE DYNAMIC ANALYSIS 
 

 The previous section plotted the changes of the variables. This section examines how changes in 

some parameters affect the national economy. As we have shown how to simulate the motion of the 

system, the comparative dynamic analysis is straightforward. We introduce a variable ( )txΔ  to stand 

for the percentage change rate of the variable ( )tx  due to the change in a parameter value. 

 

 

A RISE IN THE PROPENSITY TO CONSUME IMPORTED GOODS 

 First, we examine the impact of the following change in the propensity to consume imported goods: 

.04.003.0:0 ⇒ς  We have .0=Δ=Δ=Δ wkk si
 The change has no impact on the capital 

intensity and the wage rate. As these variables are dependent only on the interest rate and technologies, 

the change in the preference has no impact on their values. The changes in the time-dependent 

variables are plotted in Figure 2. The demand for imported goods is increased. The economy spends 

more money on the consumption of foreign goods and less on industrial goods and services. The fall 

in domestic demand for the local services reduces the price of services. The fall in the price attracts 

more foreign tourists. As the fall of service consumption by the population dominates the rise by 

foreign tourists, the total service production is reduced. In association with the falls in service supply 

and price of services, some labour force is shifted from the service sector to the industrial sector. 

 



Notas Económicas

Julho '17 (65-86)

78

 

 

Initially the rise in wealth is faster than the rise in the total capital employed by the country. The trade 

balance is improved, but soon the wealth falls and the total capital employed by the country rises 

slightly. The trade balance deteriorates. In association with the fall in the price of services, the 

industrial sector increases the scale of production. As a rise in the propensity to consume imported 

goods also implies a fall in the (relative) propensity to consume housing, the lot size is reduced, which 

results in a fall in the land rent. Some of the land is shifted from the housing market to the service 

sector. As the value produced by the service sector is lower than that produced by the industrial sector, 

GDP falls over time. 

 

Figure 2. A Rise in the Propensity to Consume Imported Goods 

 
 

 

A RISE IN THE INTEREST RATE 

 We now allow the rate of interest to be changed as follows: .06.005.0* ⇒=r  The rise in 

capital cost causes the capital intensity and wage rate to fall as follows: 

     .2.4,9.12 −=Δ−=Δ=Δ wkk si
 

 The net result in the rise of the interest rate and fall in capital intensity leads to the fall in the wage 

rate. We plot the changes in the time-dependent variables in Figure 3. The two sectors use less capital 

in response to the rising cost of capital. The capital stock employed by the national economy is reduced. 

The net consequence of reduced wage income and increased rate of interest is a slight fall in the wealth. 

The price of services and the land rent both increase over time. There are more foreign visitors as the 

country’s economic attractiveness improves. The output of the industrial sector falls in response to the 
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higher production cost, while the output level of the service sector is slightly increased as a net result 

of increased demand and production cost. Some of the labour force is shifted from the industrial sector 

to the service sector. The GDP falls over time, but the trade balance is improved. The lot size is slightly 

reduced. The household consumes more services and less industrial and imported goods.  

 

Figure 3. An Increase in the Rate of Interest  

 
 

AN IMPROVEMENT IN GLOBAL ECONOMIC CONDITIONS 

 As the country is dependent on tourism, changes in global economic conditions should affect the 

national economy. We allow the foreign income to be enhanced as follows: .1.55⇒=fy  Figure 

4 plots the changes in the time-dependent variables. The capital intensity and wage rate are not 

affected. More foreigners come to visit the country. The boom in tourism causes the price of services 

and output of the service sector to rise. The labour, capital, and land inputs employed by the service 

sector are all increased. More foreign visitors reduce the lot size and increase the land used by the 

service sector. The income of the household is initially reduced but increases later on. The 

consumption level of goods and services, wealth level, and consumption of imported goods are all 

reduced initially but increase in the long term. The trade balance is improved. An improvement in 

the global income reduces the living conditions and wealth of the domestic household in the short 

term but improves these variables in the long term. According to Harzri and Sgro (1995) an increase 

in the international tourism has a positive effect on long-run economic growth. Our result shows that 

this conclusion is true in the long term, but not necessarily true in the short term. Similarly, their model 
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shows that for a small open economy the growth in tourist consumption of services increases welfare. 

Our simulation demonstrates that this conclusion is valid in the long term, but not necessarily true in 

the short term. We get this “new insight” because our model explicitly shows transitional processes in 

the economic dynamics. As demonstrated by Chao et al. (2006), an expansion of tourism can result in 

capital decumulation in a two-sector dynamic model with a capital-generating externality. Our 

simulation demonstrates the same conclusion without any externality. 

 

Figure 4. An Improvement in Economic Conditions of the Global Economy 

 
 

A RISE IN THE PRICE ELASTICITY OF TOURISM 

 Many factors affect the price elasticity of tourism. For instance, fast development of other countries’ 

tourist industries may make the home country more elastic. We now change the price elasticity as 

follows: .4.13.1 ⇒=ε  The capital intensity and wage rate are not affected. The changes in the 

time-dependent variables are plotted in Figure 5. A rise in price elasticity reduces the tourist demand 

and the price of services. The national trade balance deteriorates as a consequence of the lower 

number of tourists. The output of the industrial sector is increased as some of labour force is shifted 

from the service sector to the industrial sector. The lot size rises, but the land input of the service sector 

is reduced. GDP rises initially but soon falls. The consumption levels of industrial goods, imported 

goods and services and wealth level rise initially but fall in the long term.  
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Figure 5. A Rise in the Price Elasticity of Tourism 

 
 

A RISE IN TOTAL PRODUCTIVITY OF THE SERVICE SECTOR 

We now change the total productivity of the service sector as follows: .2.11.1 ⇒=sA  There is no 

impact on the capital intensity and wage rate. The changes in the time-dependent variables are plotted 

in Figure 6. The output level of services is increased and the price of services falls. The net impact of 

the rise in the output of the service sector and the fall in the output of the industrial sector is that the 

GDP is almost not affected. Some of labour force is shifted from the industrial sector to the service 

sector. The lot size is reduced and the land input employed by the service sector is increased. The 

consumption level of services increases in association with the fall in the price. The consumption levels 

of industrial and imported goods are slightly affected. The trade balance is improved. Wealth falls 

initially but rises in the long term. As the price of services falls, there are more foreign visitors.  
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Figure 6. A Rise in Total Productivity of the Service Sector  

 
 
A RISE IN TOTAL PRODUCTIVITY OF THE INDUSTRIAL SECTOR 

 We now allow the total productivity of the industrial sector to be enhanced as follows: 

.5.14.1: ⇒iA  The effects on the capital intensity and wage rate are as follows 
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 The changes in the time-dependent variables are plotted in Figure 7. It is interesting to note that 

Baumol (1967) builds a two-sector growth model of a closed economy. Baumol discusses different 

implications of technological changes in the manufacturing sector. A main conclusion from his model 

is that technological advances in the manufacturing sector will enhance service prices and the output 

of the service sector. Our model predicts a rise in the service price and a fall in the service sector’s 

output. The conclusions arrived at by our model and Baumol’s analysis differ because our model is 

for an open economy and Baumol’s is for a closed economy.  
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tourism demand. It should be noted that the model contains with many strict assumptions. We may 

extend and generalise the model in different directions. For instance, it is important to study the 

economic dynamics when utility and production functions take on other functional forms. We do not 

consider the possibility of domestic households travelling to other countries. Monetary issues such as 

exchange rates and inflation policies are important for understanding trade issues, and we also neglect 

tariffs and other taxes.  

 

APPENDIX: PROVING THE LEMMA 

We have shown that ,ik  ,w  and sk  are determined as functions of ,*r  which is fixed in the 

international market. From 
jjj NkK =  and (8), we have 

     ( ) ( ) ,, 00 sisisi kkKNkKkkNkKK −=−=  (A1) 

where we omit the time variable in the expressions. From (5), we solve 

     ,
s

ss

L
NwR =   (A2) 

where we also use sss NLl /=  and ./ sss ww βγ≡  Insert (A2) in (15) 

     .L
R
NwNl ss =+  (A3) 

 From the definition of ,ŷ  we have 

     ( ) .1ˆ *

N
LRwkry +++=  (A4) 

 From (A4) and Ryl /ˆη=  in (13) 

     ( ) .1 *

N
L

R
wkrl ηηη
+

++
=  

 Insert this equation in (A3) 

     ( ) ( ) .11 * R
N
L

N
Nwwkr ss ηηη −=+++  (A5) 

 From 
sssk KFpr /* αδ =+  and (16) we have 
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δ=+  (A6) 

 Insert pycs /ˆγ=  in (A6) 
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 Insert (A4) into this equation 
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⎞
⎜
⎝

⎛ +++ −  (A7)  

where we also use (9). We now discuss two cases, 1=ε  and ,1≠ε  separately.  

In ,1=ε  (A7) becomes 
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⎜
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⎛ +++ −   (A8) 

 From (A5) and (A8), we delete R  and get an equation which gives the relation between k  and .K  

As discussed in the other case, we can determine a differential equation in terms of .K   

 We now examine .1≠ε  From (5) we have  
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=  (A9) 

where we also use Rwl ss /=  from (A2). Insert (A9) in (A7) 
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 Substituting ( ) 0kKNkN is −=  from (8) into (A5) and ( ) sis kkKNkK 0−=  from (A1) into 

(A10) respectively yields 

     ( ) ,1 0
* Ψ=−+ KkwkNr sη                 

    ( ) ,~1 0* Ψ=++
s

s KkkrkNr
α

γ δ  (A11) 

where  
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 From (A11), we solve        
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 By the following procedure we can determine all the variables as functions of :R  k  by (A12) → K  

by (A11) → p  by (A9) → iK  and sK  by (A1) → iN  and sN  by (A1)  → TD  by (8) → ŷ  by 

(A4) → ,l ,c  ,sc  ,Zc  s  by (13) → sL  by (15) → iF  by (1) → sF  by (4).  

 From this procedure and (14), we have 

    ( ) .ˆ kyRk −≡Λ= λ!  (A13) 

 Taking derivatives of (A12) with respect to time yields 

    .R
Rd

dk !! Ψ
=   (A14) 

 We do not provide the expression of Rdd /Ψ because it is tedious. Solve (A13) and (A14) 
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1−

⎟⎟
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⎞
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Rd
dRR!   (A15) 

 We have thus proved the lemma. 

 

 

  




